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RE: Culvert Permit Amendment VeprffificF**w-Data for TA Resoonse- Crandall Cvn No. 1'RE: Culvert Permit Amendment--Vegffifio'n=*a*r-Qta for TA Response, Crandall Cyn No. I
Mine, GenwalResources, 

P€; 
ACfl0t5/032.#2 

)

Dear Sirs,

Attached is a copy of Pat Collins' raw data on the vegetation of the area affected by the proposed
installation of a culvert in Crandall Creek at our mine. This should address the concerns of the
Technical Analysis. The completed report will be submitted to the Division upon receipt from Pat
Collins.

Please call me if you have any further questions on this portion of the TA.

Environmentai Engineer

DIV. OT OIL, GAS & MINING

StP 1 ti lgg$



MT NEBO SCIEIQIFIC, INC.
research & consulting

August26,1996

Gary Gray, P.E.
Genwal Coal Company
195 No. 100 West
P.O. Box 1420
Hrrntington, UT 84528

RE: Raw Data for Vegetation at Grandall Canyon

Dear Gary:

As requested, I have enclosed the raw data set for the following:

o Proposed Disturbed Spruce/Fir/Aspen Community,
o Reference Area Spruce/Fir/Aspen Community

t have not run statistics on the results, but as you will note when total living cover is
compared (overstory + understory), the means are very close'

I have an additional data set for the'slide areas' that have not been summed yet, but it
should make no difference to DOGM if they see these results at this time.

The mean woody species density for the Proposed Disturbed and Reference Area is
11,890 and 15,010 individuals per acre, respectively.

I will get you a final report as soon as I can (or sooner if necessary): As you know it is
the field season and I am busy collecting fieid data. Please inform DOGM that they can
call me anytime if they have questions.

Sincerely, .--

fu,lk/^
Patrick D. Collins, Ph.D.
Environmental Consultant

enclosures

gs
(8or) 489€937, (fax) 489$779

DIV. OF OIL, GAS & MINING

SEP r 6 1996



GENWAL COAL
Crandall Creek
Proposed Disturbed
Spuruce/Fir/Aspen
Exposure: N
Slope: 38 deg
Sample Date: l1 July 1996 't.00 2.00 3.00 4.00 5.00

TREES & SHRUBS
PSME
RUBUS
cosT
SHCAN
ARCTO
SALIX
PAMY
LOUT
JUCO
POTR
SYOR
ACGR
PIPU
ROWO

FORBS
ERIG
STRAWBERRY
osoB
LEAF REDPETIOLE
SMRA
GERI
GAY

GRASSES
FESTUCA
STIPA

0.00
5.00
5.00
5.00
0.00
0.00
0.c9
0.00
0.00
0.00
0.00
0.00

10.00
0.00

0.00
0.00

10.00
0.00
0.00
0.00
0.@

0.00
0.00

0.m
5.00

10.00
0.00
000

10.00
5.q)
0.00

10.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.@
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00

35.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.@
0.00
0.00
0.00
0.00
0.00

0.00
0.00

10.@
0.00

30.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00

35.00
0.00
0.00
0.00
0.00
0.00
5.00
0.00
0.00
0.@
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0:.fi)

15.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
10.00
0.00
0.00

20.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.00
0.00

5.00
0.00
5.00
0.@
0.00
0.00
0.00
0.00
5.00

10.00
0.00
0.00

0.00
0.@
0.00
0.@
0.00
0.00
0.00

0.00
0.00

20.00
0.00
5.00
0.00
0.00
0.00

15.00
0.00
0.00
0.00
0.00
0.00
0.@
0.00

0.00
0.00
0.00
5.00
0.00
0.00
0.00

0.00
0.00

0.00
l'4b-*,lilad€

t{k*

COVER
Understory (U)
Litier
Bareground
Rock

35.@
lo.00

20.00
5.00

.O.00
20.00
35.00
5.00

35.00
5.@

5.00
55.00

40.00
25.00
5.00

30.00

40.00
.15.00

10.00
5.00

25.00
d).00
10.m
5.00

40.@
50.00
5.00
5.00

25.00
60.00
10.00
5.00

45.00
50.00
4.00
1.00

Overstory (O) 4tt.00 15.00 60.00 45.00 25.@ dL00 25.00 55.00 30.00

Total LMng Cover (U+O) @.00 55.00 95.00 85.00 65.00 85.00 65.00 80.00 75.00

% coMPosrTloN (u)
Shrubs
Forbs
Grasses

71.43
28.57
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

t00.00
0.00
0.00

100.00
0-00
0_@

87.50
0.00

12.fi

100.00
0.00
0.00

88.89
' t1.11

0.00
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10.00 11.00 12.00 13.00 14.00 r5.00 16.00 17.00 19.00 20.0018.00

5.00
0.@
0.00
0.00

25.00
0.00

10.00
0.00
0.00
0.00
0.00
0.@

10.@
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
z@
0.00
0.00
0.00
0.00
0.00
0.m
0.00
0.00
0.00
0.00

5.00
3.00
0.00
0.00
0.00
5.00
3.00

5.00
2.00

0.00
0.00
0.00

10.m
0.00
0.00

20.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.@

0.00
0.00
0.00
0.00
0.@
0.@

0.00
0.00

5.00
0.00
0.00
0.00

15.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.@
0.@
0.00

0.00
0.00

25.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.@
0.00

10.00
0.00
0.00

10.00
0.00
0.00

15.00
0.@
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

5.@

0.00
0.00

4'.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00

0.00
0.00
0.00
z@
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00

60.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00

10.00
20.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
5.00
0.00
0.00
5.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00

5.00
0.00
0.@
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00

10.00
0.00

10.00
0.00
0.00
5.@
0.00
0.00
5.00
0.@
0.@
0.00

0.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00

50.00
10.00
30.00
10.00

25.00
/O.00
10.00
25.00

30.00
rO.00

5.00
25.00

20.00
70.00
5.00
5.00

5.00
65.00
5.(x)
5.00

35.00
35.@
5.00

25.@

65.00
5.00
5.00

25.00

65.00
5.00

20.00
10.00

36.@
45.00
10.00
10.00

20.00
70.00
5.00
5.00

35.00
55.00
5.@
5.00

40.00 50.00 55.m 70.00 55.00 s0.00 15.00 20.00 40.00 50.00 . 4 0 . @

90.00 75.00 85.00 90.00 80.00 85.00 80.00 85.00 75.00 70.00 75.00

100.00
0.00
0.00

8.00
64.00
28.00

100.00
0.00
0.00

100.00
0.00
0.@

t00.00
0.00
0.00

100.00
0.00
0.00

96.92
3.08
0.00

r00.00
0.00
0.00

100.00
0.00
0.m

75.00
25.00
0.00

85.71
14.8
0.00



Crandall Ctri )r lqt

Mean SDev Freq

Propoeed

Elgosure: N
Slope: 38 deg
Samplo Date: 11 July 1996

4.00
0.50
s.00
9.25
3.50
0.50
5.50
0.25
0.00
1.25
1.50
0.50
1.00
0.50

0.50
0.15
0.50
0.35
0.25
0.25
0.15

0.50
0.10

7.00
1.50
9.75

16.34
6.91
2.18
6,87
1.09
2.18
2.68
4.50
2.18
3.@
2.18

1.50
0.65
2.18
1 .15
1.09
1.09
0.65

1.50
o.4

TREES & SHRUBS
PSME
RUBUS
COST
SHCAN
ARCTO
SALIX
PAMY
LOUT
JUCO
POTR
SYOR
ACGR
PIPU
ROWO

FORBS
ERIG
STRAWBERRY
osoB
LEAF REDPETIOLE
SMRA
GERI
GAY

GRASSES
FESTUCA
STIPA

36.50
39.75
10.45
13.30

12.36
21.12
8.68

13.11

COVER
Understory (U)
Uner
Bareground
Rock

42.25 't5.53 Ov€rstory (O)

78.75 T&l Living Co'/er(U+O)

90.67
7.30
2.O3

20.81
15.50
6.55

$coMPosrroN (u)
Shrube
Forbs
Grasses



GENWAL COAL
Cnndall Creek
Reference Area
Spuruce/Fir/Aspen
Exposure: N
Slope: 38 deg
Sample Date: 't1 July 1996 1.00 2.00 3.00 4.00 5.00 6.00 7.00

TREES & SHRUBS
SHCAN
POTR
ROWO
RIBES
PSME
SALIX
PIPU
ABCO
LOUT
PAMY
SAMSA
SYOR
MARR

FORBS
SMRA
LATHRUS
REDPETIOLE
THFE
AMCI
ERIG
CAST

GRASSES
FESTUCA
STIPA

20.00
10.@
5.00
5.00

25.00
0.00
0.00
0.00
0.@
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
5.00
0.@

0.00
0.00

10.00
0.00
0.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00

t0.00
0.@
0.00

25.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00

10.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
20.00
0.00
5.00
5.00
0.00
0.00
0.o)

40.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
5.00
0.00

0.00
5.00

5.00
5.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00

40.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
5.00
0.00

5.00
5.00

0.00
5.00
5.00

10.00
0.00
0.00
0.00
5.00
0.00

30.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
5.00
0.00

5.00
0.00

0.@
5.00
5.@

10.@
0.00
0.00
0.00
5.00
0.00

30.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
5.00
0.00

5.00
0.00

5.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00

20.@
0.00
0.00
0.00

5.00
5.00
0.00
0.00
0.@
5.00
0.00

0.00
0.00

COVER
Understory (U)
Litter
Bareground
Rock

70.00
15.00

20.00
60.00

4{t.00
25.00

20.00
70.00

80.00
5.00

10.00
5.(x)

70.00
10.00
10.00
10.00

65.00
15.00
10.00
10.00

65.@
15.00
10.00
10.00

45.00
35.00
10.00
10.00

Ove6tory (O)

10.00 10.00 25.00 5.00
5.00 10.00 5.00 5.00

.r_

0.00 50.00 35.00 50.00 0.00 0.00 15.00 15.00 40.00

Total Living Cover (U+O) 70.00 70.00 80.00 70.00 80.00 70.00 80.00 80.00 85.00

% coMPosrTroN (u)
Shrubs
Forbs
Grasses

92.86
7.14
0.00

75.00
0.00

25.00

1@.00
0.00
0.00

t@.00
0.@
0.00

87.50
6.25
6.2s

78.t|
7.14

M.m

u.62
7.69
7.69

u.62
7.69
7.69

66.67
33.33
0.00
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f

11.00 12.W 13.00 14.00 15.00 16.00 17.00 18.00 19.@ 20.0010.00

0.00
0.00
0.@
0.00

10.00
0.@
0.00
0.00
0.00

15.00
10.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.@

0.00
0.00
5.00

10.00
0.00
0.00
0.@
0.00

10.m
0.00
0.00
0.00

0.00
0.00
5.00
0.00
0.00

10.00
0.00

0.@

5.00

0.@
0.00
0.00

20.00
0.00
0.00
0.00

35.@
0.00
0.00
0.00

10.00
0.00

0.00
0.00
0.00
0.00
0.q)
0.00
0.00

0.00
0.00

0.00
0.00
0.00
5.00

15.00
0.00
0.@
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.@
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
3.00
0.00
2.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.00

0.00
0.00
0.00
0.00
z@
5.00
3.00

5.00
0.00

0.@
0.00
0.00
5.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
5.00
5.00
0.00
0.00
0.00

0.00
0.00

5.00
0.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00
0.00
5.00
0.00

5.@
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00

20.00
0.00

10.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.@

25.00
0.00
0.00
0.00
0.00
0.00

35.00
0.00
5.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.@
0.@
0.00

10.00
3.00
0.00
0.00
0.@

10.00
0.00
0.00
0.00
0.00

0.00
0.00
2.@
0.@
0.00
0.00
0.00

0.00
0.00

30.00
5.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00
0.@

0.00
0.00
5.00
0.00
0.00
0.00
0.00

0.00
0.00

35.00
45.00
10.00
10.00

4tt.00
40.00
10.00
5.00

20.00
20.00
55.00
5.00

25.00
40.00
10.00
6.00

25.00
10.00
55.00
10.00

20.00
50.@
5.00

25.00

35.00
55.00
5.00
5.00

65.00
25.00
5.00
5.00

25.00
65.00
5.00
5.00

55.00
20.00
5.00

20.00

65.00
20.00
10.00
5.00

-./

20.0040.00 25.00 50.00 50.@ 60.00 40.00 35.00 0.00 60.00 25.00

75.00 70.00 85.00 70.00 75.00 85.00 60.00 70.00 65.00 85.00 80.00

100.00
0.00
0.00

55.56
33.33
1 1 . 1 1

100.00
0.00
0.00

't00.00

0.@
0.00

ro.00
40.00
20.00

60.00
40.00
0.00

75.00
25.@
0.00

1@.00
0.00
0.00

100.00
0.00
0.00

92.00
8.@
0.00

90.91
9.09
0.00



Mean SDev Freq

Reference Area
Spuruce/FlillFpen
Ereoaure: N
Slops 38deg
Sample Date: I I July 1996

4.25
2.fi
0.90
7.75
4.25
0.25
0.50
2.75
2.50

10.00
0.50
2.00
0.25

0.50
0.25
0.85
0.25
0.10
2.25
0.15

1.00
1.00

7.79
4.87
1.84
7.33
6.53
1.09
2.18
7.82
8.87

't3.@

2.18
3.67
1.09

1.50
1.09
1.80
1.09
o.4
2.95
0.65

2.00
2.00

TREES & SHRUBS
SHCAN
POTR
ROWO
RIBES
PSME
SALIX
PIPU
ABCO
LOUT
PAMY
SAIvISA
SYOR
i/[ARR

FORBS
SMRA
I-ATHRUS
REDPETIOLE
THFE
AMCI
ERIG
CAST

GRASSES
FESTUCA
STIPA

4.75
32.00
13.75
9.50

20.09
19..16
14.39
6.30

COVER
Understory(U)
Utter
Baregrould
Rock

30.50 19.93 Overstory (O)

75.25 7.15 TotalLivlng Gorcr(U+O)

84.16
11.23
4.60

17.U
14.U2
7.37

% coMPosrTroN (u)
Shrube
Forbe
Grasses


